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We have utilized synchrotron radiation-based X-ray absorption spectroscopy to 
determine the valence state of Pt in the hydrosilylation catatystused to polymerize 
siloxane materials for gel mammary implants 

X-ray absorption spectroscopy uses syncbrotron radiatia~ as a source of X-rays to 
probe the electronic and mol~ulat s@,rctures surroundin unique elements in 
amorphous samples. The source X-rays cause photojoniaation Of core electrons (Pt 
2p, in this case) generating photoelectrons that scatterfrom nearby electron density 
surrounding nkighboring atoms. The energy of the photon requjred to ,dissociate these 
core electrons (the core electron binding energy) is sensitive to&e valence electron 
configuration and can thus be used to directly 
[ 1-3 1. By recording x-ray absorption spectra o P 

robe the valence stat: of the element 
kno%vn-valencePt model compounds, 

we can identify the spectral difference between PtfO) and Pt(II), allowing us to 
measure the valence state of the Pt hydrosilylation catdyst. 

X-ray absorption spectroscopic data were collected by fluorescjence excitation 
techniques on,beamlines 7-3 or 9-3 at the Stanford Synchrotron Radiation Laboratory 
(SSRL) at the,Pt b edge (ca. 11565 eV) on gel implant m 
ca, 50 microliter volume .were loaded into poiycarbonate 

cata.lystss, Samptes of 

a cryostat for data coIIection at sample temperatures of ca. 
and contained witim 

1-O X-ray Absorption 
Near-Edge Structure (XANES) data from the Pt 5 edge were compared with data 
from known-Valence Pt compounds to determine the average valence of’ Pt species in 
each sample. 

siloxane monomers bound to 

silicone fluid. 

For each of the three compounds, two independently prepared samples were 
examined by X.AS> on three separate beamline visits. 
368003 Pt Catalyst 
368108 Pt Catalyst 

2000ppm BLJ-3 07-Mu-2003 
08-Ap~~2~04 

368-4 Pt(0) Model 13-DecG$N2 
;tS; 1: 1 Pt(0) Model 

Pt(I1) Model 
08~Ap~-20~ 

368;OZ Pt(I1) Model 
13-Dee-20m 
08-Aprr2004 
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Results X-ray absorption spectra for all six samples are compared in Fi in tbe energy 
range that cox$aks the Pt 5 edge. The comparison in Figure 1 that these 
spectra can be ~reproducibly obtained, but that the appeararsoe isquite similar for the 
different samples. Our abirity to‘distinguish Pt valence s&es w$li require careful 
comparison of edge energies. We therefore have chosen. to coqutre only spectra of 
the three samples collected during the same rqon the same betie (368101, 
368102,368108). 

Pt b edges of these three samples am directly compared in an 
Fi e 2. The effect of differing valence states is most clearly 
in 8” ection point af the main edge. Cursory examination of ‘MS 
the Pt catalyst sample (368 iO8), exhibits essentially ident@al v 
model compound (368101-). 

that the Pt catalyst contains at least 95% Pt(O>; Given that t&e total Pt concentrations 
in these samples are approximately 25 ppm, this irnplbs that there must be less than 
1.2ppm Pt(II) in the Pt catalyst sample, 
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